Rapamycin promotes podocyte autophagy and ameliorates renal injury in diabetic mice.
The aim was to explore the effects of rapamycin on autophagy and injury of podocytes in streptozocin (STZ)-induced type 1 diabetic mice, and its role in delaying progression of diabetic nephropathy. In this study, male Balb/c mice were divided into three groups: control (n = 12), STZ-induced diabetic (n = 12), and rapamycin-treated diabetic (DM + Rapa) (n = 12), which received intraperitoneal injection of rapamycin (2 mg/kg/48 h) after induction of DM. Levels of urinary albumin (UA), blood urea nitrogen, serum creatinine, and kidney weight/body weight were measured at week 12. Renal pathologic changes, number of podocytes autophagy, and organelles injury were investigated by PAS staining, transmission electron microscopy, and immunofluorescence staining, respectively. Western blot was performed to determine the expression of LC3 (a podocyte autophagy marker), phosphorylated mammalian target of rapamycin, p-p70S6K, bax, and caspase-3 protein. Podocytes count was evaluated by immunofluorescence staining and Wilms tumor 1 immunohistochemistry, and Western blot of nephrin and podocin. The results indicated that rapamycin could reduce the kidney weight/body weight and UA secretion. It could alleviate podocyte foot process fusion, glomerular basement membrane thickening, and matrix accumulation, and increase the number of autophagosomes, and LC3-expressing podocytes. Down-regulation of bax and caspase-3 protein, and up-regulation of nephrin and podocin protein were observed in the glomeruli of diabetic mice after administration of rapamycin. In conclusion, rapamycin can ameliorate renal injury in diabetic mice by increasing the autophagy activity and inhibition of apoptosis of podocytes.